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6640-1972

Indian Standard
SPECIFICATION FOR TOUGHENED SAFETY GLASSES FOR SHIPS' WINDOWS
0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution on 29 September 1972, after the draft finalized by the Shipbuilding Sectional Committee had been approved by the Marine, Cargo Movement and Packaging Division Council. 0.2 Toughened safety glass (float or polished) is produced by subjecting glass to a process of heating and rapid cooling so as to induce high compressive stresses in the surface zones balanced by high tension in the central plane. This treatment endows the glass with greatly increased resistance to external forces, such as mechanical loading and thermal shock. If toughened safety glass is fractured it gives fragments which are less liable to cause severe cuts than fragments of ordinary glass. 0.3 The process of obscuring transparent procedure of toughening. ' glasses shall be effected before the

0.4 The punch method of load testing has been preferred over the water pressure test since the latter is cumbersome and more time consuming. 0.5 This standard is based on the current work of ISO/TC Side Scuttles and Windows, on this subject. 8/SC 8 Ships'

0.6 For the purpose of deciding whether a particular requirement of this standard is complied with. the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS: 21960*. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.

1. SCOPE 1.1 This standard specifies the dimensions and tests for toughened safety glasses for ships' windows.
*Rules for rounding

offnumerical values

(mid).
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IS : 6640 - 1972 2. TERMINOLOGY 2.0 For the purpose of this standard the following definitions shall apply.

2.1 Safety Glass (General) - A glass which, if fractured, gives fragments which are less liable to cause severe cuts than fragments of ordinary glass, and the number of crystals is less than 2.5 per cm2. 2.2 Toughened Safety Glass - Glass which has been converted to safety glass by subjection to a process of heating and rapid cooling so as to induce high compressive stresses in the surface zones balanced by high tension in the central plane. Toughened safety glass, if fractured, disintegrates into small pieces and, in addition, its liability to fracture under the action of csternal forces or changes of temperature IS greatly reduced. Safety Glass - A product consisting of two 2.3 Lamimt ted Tanghened or more pieces of toughened safety glass firmly united to and alternating with one or more pieces of reinforcing material known as "Inter-layer" or "Interleaf". The adhesion should be such that fracture will not cause the glass to separate from the inter-layer to any substantial extent and the glass will not break into large fragments capable of causing severe injury. 2.4 Sheet Glass -Flat glass made by blowing or drawing. and

2.5 Plate Glass - Flat glass fornied by a rolling process, ground polished at bo.th sides on the surface essentially plane and parallel. 3. DIMENSIONS 3.1 The dimensions of toughened shall be as given in Table 1. safety glasses

used with ships' windows according

3.2 The recommended thicknesses of glasses for ships' tvindows, to the nominal dimension of window are given in Table 2. 4. TOLERANCES

+.I Tolerance on Thickness, Plane Parallelism and Flatness - The tolerance on the thickness, plane parallelism and flatness of toughened plate and sheet glasses shall be as given in Table 3. 5. EDGES OF TOUGHENED GLASSES

5.1 All edges shall be finished to renove sharpness and roughness. Edges of glasses of nominal thickness up to and Including 12 mm should be arrissed and over 12 mm should be ground flat arrissed. The width (5) and depth i,p) of the arris should not exceed the dimensions given in Table 4. 5.1.1 The arrissing shall be carried out before toughening 4 operation.

IS : 6640- 1972
TA3LE 1 DIMENSIONS FOR TOUGHENED SAFETY WITH SHIPS' WINDOWS (ClUUSL 3.1) All dimensions in millimetres. GLASSES USED

1
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i---w,
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Nominal dimension Height of window, Width of window, Radius of \rindow, Radius ofxvindow Height of glass width of glass Radius of glass Radius of corners Nominal thickness

of window (h x w) dear light size clear light size clear light size corner, clear light size

of glass of glass

425 500 56fj 630 710 800 630 710 800

x `/ j; x 1,' :.

300 355 4i)O 450 500 560

425 .X0 .X0 630 710 800

300 355 400 450 500 560

42.5 500 5GO 630 710 300

50 50 50 100 100 100

443 518 578 648 728 818 648 728 818

439 51 1 >:I. 644 724 814 644 724 814

318 373 4 Ii; 468 518 578 918 1018 1118

314 369 414 464 514 574 914 1014 1114

433 508 568 6387 718

51:

808i

I

900 x ,. 1000 `,' >i 1100
NOTE -

100 630 900 2 500 100 710 1000 2750 100 800 1 100 3 000 Class: u!,= m+2 x 8+2 mm /rr = hi-2 X8&2 mm

2 508 2 758 3008J

!-

108

I

TABLE
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RECO MMENDED

THICKNESS OF GLASSES SIZES OF WINDOWS (C&m 3.2) are in millirnetres.

FOR

VARIOUS

-

All dimensions hxw 425 500 560 630 710 800 630 710 800 300 x 355 x 400 :i 450 >: 500 x 560 x 900 x x 1000 x 1 100

THICKNESS

8, 8. 8, 8,

IO, 10. 10, 10, 10. 10,

12, 12, 12, 12, 12, 12. 12, 12,

15, 15, 15, 15, 15, 15, 15, 15, 15,

19 19 19 19 19 19 19 19 19

TABLE

3

TOLERANCE

ON

PLANE

PARALLELISM in millimetra.

AND

FLATNESS

(Clause 4.1) All dimensions
SL No. &ARACTERLSTIC .-

NOMINAL THICKNESS OF GLASS (t)

8 i) Tolerance a) Plate b) Sheet on glass thickneJs: rto.3 -1-0.5 parallelism (p) 0.2 0.4

10 io.3 50.6

1

12 10.3 50.7

15 10.3 51.0

19

,tl.O
il.0

ii)

Tolerance on plane (mm/ 1 000 mm) : aj Plate b) Sheet

0.2 0.6

0.2 0.6

0.2 0.6

0.2 0.6

L t L-----1200 -2
iii) Tolerance on flatness a) Plate \ h,i Sheetj (f). (mm/l 000 mm): 2.0 2.0 3.0 2.0 2.0

iv)

Tolerance on plane parallelism of gl`ass according to location in ship (mm/l 000 mm): a) Cabins b) Observation rooms and public rooms c) Wheel house

0.4 0.2

0.6 0.2

0.6 0.2

0.6 0.2

0.6 0.2
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IS : 6648-1372 TABLE 4 ARMSSING DIMENSIONS
(Clause 5.1)

All dimensionsin millimetres.

t 1:

s

Y 1.0

1.4 I

12 15 19

2.0

I.0

6. TFSI'ING 6.1 Examination 6.1.1 Examination of Toughened Glasses

in Polarized Light - Each glass shall be illuminated by plane polarized light falling approximately normally on one face and esamined from the opposite side through the analyzing device. To ensure that the glass is properly toughened, the whole area of each glass shall be examined. A suitable apparatus is described in Appendix A.
6.1.2 During this examination, the glasses shall be sorted into batches of sintilar strain pattern for subjection to the proof load test, if required, specified in Appendix B. 6.1.3 If the method of production of glass is such that polarization patterns do not occur, the sampling of glass for strength test, shall be as agreed between the purchaser and the supplier. I

6.2 Testing

of Toaaghened

Glasses

sists of 4 glasses or less, each of the glasses shall be tested. 7

6.2.1 Sampling of Glasses - Each batch of glasses sorted out according to 7.1.2 shzll be subjected to proof load test separately. Where a batch con-

Where a batch

IS : 6610-1972 consists of more than 4 glasses the test shall be carried out on a random sample of 4 glasses, or on 2 percent of the batch, whichever figure is greater. 6.2.2 Proof Load Test - Toughened safety glasses for fitting on board ships shall be subjected to the proof load test as described in Appendix B. 6.2.3 Accejtance Conditions a) If each sample glass tested remains unbroken the whole batch shall be accepted. b) If one sample glass ,breaks during the test, a complete re-test shall be carried out on a further sample taken from the same batch. c) If more than one glass breaks in the first test, or one glass breaks during the re-test, the batch shall be rejected.
7. DWiXGNATlON

7.1 Toughened safety glasses, clear or obscured, for ships' windows shall be designated by the nominal size, thickness and type of glass, by the letter `p' or `s' to denote plate glass and sheet glass respectively.
Example :

Toughened safety glass obscured of nominal size 460 x 560 and thickness 15 mm of plate glass shall be designated as: Toughened Safety Glass Obscured 400 x 560 x 15 P IS: 6640 8. MARKING 8.1 Clear toughened glass tested according to this standard shall be marked by an equilateral triangle as indicated below:

8.1.1 Obscured or other non-transparent glass shall be marked, after the obscuring process and before the toughening procedure by a double equilateral triangle as shown below:

8

IS : k1.2 The nominal -within the triangle(s)

664@-En2

thickness of the toughened safety glass may be added for plate glass as shown below :

CLEAR GLASS

OBSCURED GLASS

8.1.3 The nominal within the triangle(s)

thickness of the toughened safety glass may be added and encircled for sheet glass as indicated below:

CLEAR GLASS 8.1.4 Minimum dimensions shall be as shown below:

OBSCURED GLASS

of the

(inner)

triangle,circle

and

numeral

8.1.5

Tougheiled

saiety glass may also he marked I

with the

Standard

Mark,
NOTE -

The use of the Standard Mark is governed by the provisions of the Bureau of Indian Standards Act, 1936 and the Rules and Regulations made thereunder. The Standard Mark on products covered by an Indian Standard conveys the assurance that they have been produced to comply with the requirements of that standard under a well defined system of inspection, testing and quality control which is devised and supervised by BIS and operated by the producer. Standard marked products are also continuously checked by BIS for conformity to that Details of conditions under which a licence for standard az a further safeguard. the use of the Standard Mark may be granted to manufacturers or producers may be obtained from the Bureau of lndisn Standards.
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ZS:66#-1972

APPENDIX (CZuz~.w 6.1.1 )
EXAMINATION OF TOUGHENED POLARIZED LIGHT

A

GLASSES

IN

for the examination of toughened glasses in polarized light is shown in Fig. 1. White light from two fluorescent tubes passes successively through a sheet of diffusing glass and then through a sheet of transparent polarizing material, both of which extend the full width of the glass to be examined. The glass is supported on rollers and passes in front of the polarizing sheet so that the whole of the glass is viewed in SUCcession through a second polarizing device, for example, spectacles with polarizing material correctly orientated to obtain a polarization pattern. A sheet of plate glass is placed between the polarization sheet and the glass being examined to protect the former from damage. Other types of polariscopes may be used, provided they permit observation of the polarization pattern over the whole area of each glass, under test.

A-l. A suitable type of polariscope

UOfE$CENl DIFFUSiNG

TUBES SCREEN

DIFFUSING

POLARltHG

AW

FIG.

1

POLARISED FOR EXAMINWG

THE STAMIARD OF TOUGHENING
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APPENDIX B ( Clauses 6.1.2 and 6.2.2 )
PROOF B-1. TEST APPARATUS
to be used for testing of toughened glasses is illustrated

LOAD

TEST

B-l.1 The apparatus in Fig. 2.

1

/PAf)&ASS

,/ /

/(

,FLAl
RWC

UNDER TESI

DETAIL OF / "AS?_ PLATE END OF PUNCH

Fv.3. 2
Ai&rial
Base plate Steel

APPARA~

FOR

PROOF

LOAD TEST

\

SpccijkaI iun

The plate should be of sufficicni thickness to prevent dc$~tion unda pressure d - plane Internal diameter - 200 mm Thickness - 2 mm Width - 15 mm minimum Type B Grade 2 or 3 according to IS Lower part flattened so that a diamcta is obmincd Thickncssw5 mm for felt, or -2 External diamctera;50 mm

Flat ring

Rubber, hardness 44 to 60 IRHW

: 5192-1963
of 12.5 mm

Punch Pad

Stni Felt or fibre-board

mm for fibrc-board

lIFLHD=In:cmational

Rubber Hardness Dcgrw. tSpccihcation for vulcanized rubber compounds.

11

Is t 6640-1972 B-2. PROCEDURE B-2.1 Place the glass pane to be tested centrally on top of the flat ring and position the punch centrally on top of the glass pane. Interpose ,a pad between (see Fig. 2). the glass pane being tested and the punch

B-2.2 When testing obscured glass panes the load shall be applied to the obscured surface. B-2.3 Apply the testing load to the punch, increasing steadily at the rate of 1000 N per second until the specified proof load is reached (see B-3). Maintain this load for 5 seconds. B-2.4 Gradually remove the load from the pane.

E-3. PROOF

LOAD

B-3.1 The values given in the following table shall apply to clear and obscured toughened glasses : 7
Glass Ihickncs in mm Proof load in kN 8 ----6.5 10 10.2 12 15.5 I5 24.0 19 33.4

12

